1) LIQUID FOR IMMERSION EXPOSURE AND IMMERSION EXP... 




* 



#0/2005/114711} LIQUID FOR IMMER5 IE E - - Oi 

Bibiio. Data Full Text National Phase Notices Documents 



Pub. No. 
Pubiicati 
Chaptei 



WO/2005/114711 
ion Date: 01.12.200b 
2 Demand Filed: 25.11.2005 



MIYAMATSU, Takas 
NEMOTO, Hiroaki f 
WANG, Yong (") (b 
MIYAMATSU, Takas 
NEMOTO, Hiroaki (* 
WANG, Yong (**). 



71L 21/027(2006.01) 
P/JP]; 5-6-10, Tsukiji, Chuo 
:**) (US Only). 
US Only). 



J, Tokyo, 1048410 (JP) (All Exa 



Ni-LIUUiD FOR llvlMf < OSURE AND IMMERSION 



ire having a higl i ' * i ena t 

totoresist film component or a film component of an upper layer of 
jfects during resist pattern formation in immersion exposure 
rsion exposure method using such a liquid. Specifically disclosed is 
, i t imers r: exposure method wherein exposure 

! the space between a lens of a projection optical system and a 
ate within the temperature range at which the immersion exposure 
jsed of an alicyclic hydrocarbon compound or a cyclic hydrocarbon 




http://www.wipo. int/pctdb/en/fetch.jsp?LANG=ENG&DBSELECT=PCT&SERVER_TYP... 7/5/2008 



(WO/2005/114711) LIQUID FOR IMMERSION EXPOSURE AND IMMERSION EXP... Page 2 of 2 



Eurasian Patent Organization (EAPO) (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM) 

European Patent Office (EPO) (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, GB, GR, HU, IE, I! 
IT, LT, LU, MC, NL, PL. PT, RO, SE, SI, SK, TR) 

African Intellectual Property Organization (OAPI) (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, Ml 
NE, SN.TD, TG). 



Publication Language: 
Filing Language: 



http://www.wipo.mt/pctdb/en/fetch.jsp?LANG=ENG&DBSELECT=PCT&SERVER_TYP... 7/5/2008 



(i9)#SttWBf**«H 



WO 2005/114711 Al 



H01L 21/027, G03F 7/38 (81) ft£B (*S(DJ& 



PCT/JP2005/009128 
2005 *5 19 B (19.05.2005) 



(25) BSSWJicowB: H*B 

(26) BK&lHratB: h*H 

(30) fltft*^-*: 

t#Bi2004-151711 2004 *51321 B (21.05.2004) JP 

ftSI2004-252289 2004 *8 M31 B (31.08.2004) IP 

#812005-01 1431 2005*1 H19 5(19.01.2005) JP 

KS12005-049468 2005 *2 R 24 B (24.02.2005) JP 

= (7i) amxmaiVK-kxmtaMmz-Di^x): jsr 

= **£at<JSRC-OKPOKATIOI\)NP/JPl; T1048410S 
= ma!**ES*ETS6#1 O^Tokyo(JP). 

1 (72) XH*;tSiilf 

i (75) «IS#/UIIAf*BI;OI.»Ta5»): K4£|*(MIYA- 
= MATSU, Takashi). ffl* £H (NEMOTO, Hiroaki). I 
= * (WANG, Yong). 



Wffij: AE, AC 

BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FL GB, GD, GE, GH, GM, HR, HU, 

ID, IL, IN, IS, JP, KE, KG, KM, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NA, NG, NL NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, 
UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) »5tEar**<n«c^Ky. ±x®mma&®&m 

t>< ^Iffk): ARTPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3. — 7V*7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 - P -J l\ (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SL SK, TR), 
OAPI (HF. H.I. CI. CC. CI. CM. ga. gn. go. gw. mi . 
MR, NE, SN, TD, TG). 



wis ■ tasjs* 
2jc^3-h*atf«ffl«smi=^L»Ti±. imm^isH* 

^PCTfSH-j KD#BC««*^Tl»* rzi- KiKB 



| (54) Title: LIQUID FOR IMMERSION EXPOSURE AND IMMERSION EXPOSURE METHOD 



4) ssesco***: &»s#fflSttfc£tfa;"»iift?>ai 




lposed of an alicyclic 



^ is*tKib*«it£»i£ fe li SUCK* *SSit+ teSKft*mit&1* -ess. 



WO 2005/114711 



PCT/JP2005/009128 



w m m 

[0001] *»MB»^«3feffi***5J:tmS*3fe*ffiCBiU »Uttr*iA«flc*sJ:tf 

jmKM*x, *timmxmmt&>w&m. mm m%mm»t^xmm^m 

*ftSE«f 

[0002] ^{Mf^*»i§-r5<0£(8U 7tKx^iLTfflVf^©/^y« 

m^tLxm. ss?*^*©* p »t,j**Lr#-o vs. 

R=kl • X /NA (i) 
5=k2-X/NA 2 (ii) 

NA=sin9(0 =V^*ffi^©*3fe3tO#±AWA) (ii') 



WO 2005/114711 2 PCT/JP2005/009128 

1 93nm) Srffi V >fc 1L 1 S ( 1 : 19-lVT VK*'*— *) a-7K 'y^90nm/-K© 
65nm/-Kfc6VMi45nm/-Kto^TteArF:^y-TV-- if ©ffi/B©^^?. 
▼V-f 57nm) % EUV (ifc6l3nm) ^©SKS3fc«©ffiffi ^ff^tvt 

[0003] fcii-e, ±tB©»jfea»t*3VNttt, fcttS^^^ffifctt^rVi^rK 

*VCV>5. 

R=kl-U/n)/NA (iii) 
5=k2-nX/NA 2 (iv) 

NAtt|g|Sroi5i»3ie^5R«)HlP*-ett4<, ±IES:(ii')T?3£*Six6^«* 
**r*CjEIWEH«IU*fW©B! P&NA'iiNA^nsin 6 (ntt±KiPJW«) 
-Cig^tbSo ) 

^5R*Kfei-5CttcJ:0, #ftA<Z>RJMt&t*. «jSWe**^iiii£©l, nfflF 

^flstL-C*^1£ffl-f 5tK^193nm©3l£©7ktf r-©Jgiff^ni4n= 1. 44^5 
SM*fcttS^SriE#:i:i-5«3tBti:Jt^L, «$USR(469. 4%(R=kl- ( 
Jl/1. 44) /NA), ft£3Rftttl44%(ff =k2-l. 44A/NA 2 )t*53fc^© 



WO 2005/114711 3 PCT/JP2005/009128 

[0004] fl&fc, «?IB**Sifc*3^-C, S»3t^3R©H'XtS«i<o|RICj«fcSn5* 
frfcl/ttt, AiFi^vW if t*3^T(4M*. Fi^/7W iPiC*3V>ri4, 15 

T, ArFffl«S©«#:iLr»fflSn-C3S*) (#fF:£iS;2#)i) . 65nm/N-7tV^ 
^©»fflttiail©H:*#of^!!*3ltj6SiU ^©SfOT^BIIi:^ ^©fcfe, 



WO 2005/114711 4 PCT/JP2005/009128 

[ooo5] ^© ±5 ic, j# WBft^iitf ikwttvmmmftjjmcm *xt±. ^sks (en* 

if, K^l93nm^) ca3V^*fi*J;W>JB*f*^*t<, 

#ffFJdttl:<l«FH¥ll-176727^« 
Wffcfcfte : HB^HWO99/49504-t^« 
#fFJCi«3 : «r HiplO - 303 1 14#&« 

##fT3tiKl: NIKKEI MICRODEVICE 2004^4J3^- p77 
##fFJCltt2:Proc. SPIE Vol. 5377 (2004) p. 273 



WO 2005/114711 5 PCT/JP200S/009128 

[0006] tOi5ft|B«K^'f-«fcftK44iT*:t>OT? % «»»3fc*jfelc*sv^ 

[0007] ±IEIMI«ll»'t5fcftlc», *B»lc«ffl"Ct5«3fe»*lc*Jtt5iitvyaa* 

mm^-r^h^-m^hnx\ *&, ^mm^m^mtLx iwmmtt, 

-era, *w*©0MbJ<*ft#», s^r^bRfl:**^^*, 7s-j|Mi«ft**ft# 

«frOJBff^±03E*«^SiL-CTfES:(LQrentz-LorenzOSO # 
JkS5$B©&*VCV>5(J. Phy. Chem. A. , Vol. 103, No. 42, 1999 p8447)„ 



n=(l+4itNaT' s 



WO 2005/114711 



PCT/JP200S/009128 



Sfil93nmCfcJt53iy^lnmi*fc»}©^i|S3il*«S70%fit±, D 
»©JB*f*^l. 4«±> &£lXKti. 4~2. o-ZhZZb&ftWtbtZ, 

*mw<Dwmmx*m*. m^-^x^^mmu wex^xm^xtm 

«fc© n fE«^^fc«*^Lr«*lf - A^S«*»3fer5«§K3fc^«fe-T?*> 
[0008] #»W©8®*3fcfrifctt, *S«#flI«*iM:, )«*tt^«<, *3fefcSf;:*S 



WO 2005/114711 7 PCT/JP2005/009128 



[0009] ^»3^*#fcUTttfflT?t«JIBS^ft**ft^^r^*JS^SrS« 

tfttr SiAfcJtf t/fc AMfc-frfci K^v >T, ra* (l - D ~£ (l - 9) tcMtftUH 
(1-1) 

tefcvvc, R'ttKjKfti-ioojiBJISlfeHfl:***, £*«3~i4©ffl 

VT/X, 7y*JT?\ «3Wfcl~10©7s*«ft«ft 

-Si(R 9 ) *fcB-SO R^SSr^U nl, n2tt^tl^tmmci~3<0 

«e**su atto-iocDsm^jgL, R'^afSfc-r***, *©r'h:w— et>n 

4orv^TbJ:<, 2o«±©R , ^ffiSiaB^b-ca«3t«g*SLTfeJ:<, R'SbVttf 

R'KfeJtSKSWl-lOWjfilftR^biKSlfaitU-CW:, p^aS, ^AS, n- 

L-Ctt, i^n-^A^ ^n^VAg^Wfe^,, #5ff8fc3~14©ffi« 

l~10©7y*1IiJ!&ft**£&l/ttt, hy^A^n^/v^ ^^7*tPif 
AK^Wfefl^o -Si(R 9 ) 3 SSr#^-T5R 9 , *3J;^-SO R l0 SSr*)*1-5R l0 t 
LTi4, ^*afcl~10©TA^A'£Sr*U -©TA^rASiL-Cii, ^f- 



WO 2005/114711 



PCT/JP200S/009128 



itTkmm, vrm. yymw&. ^mm-iocDy^mm.^^mmt^.mmmi- 

4fc, #*L^nl, n2iil~3t?fci5. #«?*U^nl, n2ttl*fcJi2-Ffc?>, £f * 
[0010] ^Sii5#m^£fifBft^*^#*©A#:WSreiTK?«* 
Mbi3] 



WO 2005/114711 9 PCT/JP200S/009128 

CO ■ CO ■ CO- 

Cl-1-4) (1-1-5) (1-1-6) 

coc ■ car ■ ca: 
<x>- co- co 

oa:ca: aa: 



WO 2005/114711 1 0 PCT/JP200S/009128 

CO CO Qp 

xcr 'jxr"jxr 

(1-1-19) (1-1-20) (1-1-21) 

ca: cai ca: 

(1-1-25) (1-1-26) (1-1-27) 



WO 2005/114711 11 PCT/JP200S/009128 




<5b' COO 

(1-1-37) (1-1-38) (1-1-39) 

[ooi i] ( i - 1) -e*&n8#*u ^sT;m^mt&®(»M,fomz&T\m%?rz>o 

-<x>» ■ CCC 

(1-1-40) 

<X> ■ cCf 



Wbl7] 



WO 2005/114711 12 PCT/JP200S/009128 



-co ■ ax • 

t^" 44 ' (1-1-45) 

eg- ■ eg; 

* ( i - 1) x»mtim^ ^mwmmfcmk*mt&m<D^mmj.-f\z- 

-co- CCC 
<X> cQl 

(1-1-50) (1-1-51) 

[0012] s;(i-i)-e«SiTx50*UMfc-&«©i'T?, ffi»^Cteft^b**ft#*w* 

HIJ19] 

o5" 

(2-1) 



WO 2005/114711 13 PCT/JP2005/009128 

5£(2- 1) (CfcV vt\ R'&itfafi, 5£(1 - 1) ©R'feJXt^atlH-T?^., 
*(2-l)Kl*irt«JWtf«tL.-CH:, ±8(1-1-16), (1-1-19), (1-1-20 

), (1-1-21), (1-1-34), (1-1-35), (1-1-36), (1-1-37), (1-1 

-38), (1-1-39) Tr#tffcft#*##irMl6. 

i©^T?,1t»»*^ftvMk^*«^tfi93iimt!:*stt5JB*f*#ies<)5:5fc 
fe»*L<, 5C(2-1) C*5lt5#(r#4LV^i:L-r(i, cis-x*y^, trans— r# 

[0013] [ft20] 




(1-2) 



■a-MCDT/U^waSMIU R 2 tt^Jlitl~10©|g^Mb**S, £3Sfffc3 
~14©JSBS5£&flalciKg, v-T/S, 7y*JK^, «3WRl~10©7s* 

-Si(R 9 ) S, ^fcte-SO R 10 SSrSL, R T li*sf?,Ki\ KHf&l 

~io©ta^a-£, ^r/x, ^^fci-io©7?/^gmr^ 

*fc(2-Si(R 9 ) &£^U n3(i2~4©fii(Sr^L, n4}41~3©SS:Sr^ 
U bttO#*,6©«E8**!U R**fcBR T *««alFfc't*»e-, ^©R 2 tt^|— 
4o-CV^Tt>J;<, 2oiU±©R 2 dS+IE(c^L.rS«5g^^L-rtJ:<, R 9 fcJ;tf 
R 10 i4, K*»l~10©7'/Mr/l'S**'f. 

[0014] A(cSoit5K^ici~io©r/v*/v^-egi^ti-rv^rfej;v^^v^S*fc(43 

R 2 (2, ^(l-DWR'tl^-^feS. 

5£ (1 - 2) t'fcV ^-CR 2 ©gmStLTttl93nm©^5c|]•maJi*^-«^^TV ^t© 



WO 2005/114711 14 PCT/JP2005/009128 

{t*mm, i/Tsm, yymmi-, mim-i^ytimsMmm^m&w 

*U\, 

£f£LV>n3fi2~4, #(tSf*L<tt2*fc(a3-efc»9, £?t:LV>n4ttl~3, 
*L<iil*fcli2-e*>!>, »*U^bttO*fcf±l*fcH2-efe5„ btL-Xlim^OX'h 
193nmC*Slj-«ja*f*^iiS<ftSfc»#*U^ #£U^(l-2)<£> 

POD 

HC HC HC _ 

CO GO- OO- 

(1-2-1) (1-2-2) (1-2-3) 

*sp 



WO 2005/114711 15 PCT/JP200S/009128 



.CHj CMj CH 

0 ^0 ^0 

o n ■ .. p'n ■ eta 



CH, CHj CH, CHj 

(I -2-1 6) 



Cr 



HjC CHj HjC CHj HjC CHj 



WO 2005/114711 16 PCT/JP200S/009128 

ob ' Ob ■ Ob ■ 

(1-2-22) (1-2-23) (1 _ 2 _ 24) 

oo ■ cfo ■ cfo ■ 

(1-2-25) (1-2-26) (1-2-27) 

w \ / CHj H,Cj \ y CtHs 

«bo~ -bV-^bV™ 

CHi CHj CHj CHj CHj CHj 

(1-2-28) (1-2-29) (,.2.30, 

Qp QO 
OO . CO 



WO 2005/114711 17 PCT/JP200S/009128 

»,D 

OX) ■ c c o ■ ot) ■ 



CO GO 

(1-2-36) (1-2-37) 



-.0 



WO 2005/114711 18 PCT/JP200S/009128 



,0 



-CD- 



CH 

^0 



CN CN NC 



WO 2005/114711 20 PCT/JP200S/009128 



.0 

L I F,C CF 









(1-2-65) 

(1-2-67! (1-2-68) 


V r 


■ do ■ -<^- 

CHj CHj 
(1-2-70) (1-2-71) 


F,C X /C F3 


■ a c o ■ ~§x?- 

CHj CH, 



WO 2005/114711 21 PCT/JP200S/009128 




[0015] Mi223] 

(R 3 )c (R J ).i 
(1-3) 

S;(l-3)C*jv>r, R 3 *3J;t>'R 4 (4^Jg*i~io©IMJK^'fb*Jg^ K^Sfe3 

:fcJ:tfn6l3:l~3©SE*&£U c*3J:lMao~8©lEiB:&?IU R 9 *5it)«R 10 i4, $ 
R 3 *3j;tJ'R 4 «, - 1) (DR'tm-X'h^o 

(i - 3) (cfcv >-cr 3 & £xm i <Dm&&tLxm93nm<DMMm&mmzmti 

X v V5fc©«j£;i»e>£i**i ~ io©JBI&l«^Kflyk*£, #**3~ 14©IB£ 

±IEB*S©tfc?, K*«i~io©KJtW^afU«fl:**S, £**3~i4©flB 
Sjyam^'fk*^^, (l-DtjisrtSR'fciBiStoasa^jf^Lv^ 



lSfctK-fflfc*. c»J:tMB»|cW*^r*>6it#«*.tfl93nmR*tt*l8*f 
*P «<45fc»#*U \ #*U Vfc#* (1-3) © AftFi£«T (C^T. 
Wb24] 

00. GO ■ GO ■ 



:xx> 


Doo 


■irp 


OO 


■ocf ■ 


ogi 


(1-3-10) 


:ro 

(1-3-11) 


■ :::) §p 


oo- 


OQ" 


oar 



(1-3-13) (1-3-14) (1-3-15) 



-oo ido oa 

(1-3-16) (1-3-17) (1-3-18) 

oo ■ oo- OO 

(1-3-19) (1-3-20) (1-3-21) 

[ft25] 



:xp . ;co . :x>p 

:x>a ;x>o ■ ;do 
a> ■ og; ■ oo: 
kx> ;oo ca: 



WO 2005/114711 24 PCT/JP2005/009128 



::x>a :xp:xp 
oo oo: ■ occ 



[0016] [ft26] 



S(l-4)C*3»tS(a), (bk (c) tcfc^T, Btt^wv££fcft^v>g£^L 

*fctt-so R M £&au R B aqgiHtPfti-5»£\ *©R B tti3i— eta&o-cv^-c 

txfcC 2o£i±©R 5 ^>fBSicijg-e-L-CS«5t^figL'rfej;<, ei20~10©»c£ 
*U n7ttl~3©SE|fcSr«U R'te^tm 10 !*, R*»1~10©T/I^r^&« < t. 
R 5 (4, Sld-DOR't^— CfeSo 

(1 -4) CioV ^-CR 5 ©gmStL-Ci4193nm©^SSii4i(-«tt-CV ^i© 



WO 2005/114711 25 PCT/JP2005/009128 



it*mm, >yrm, yvmm+s mmi-iooy^mm^m^m^mmmi- 

£f *LV Mb^iJ (1 -4) CD^JS:JilT(-*i-. 
[ft27] 



G 




WO 2005/114711 



PCT/JP200S/009128 



(1-4-13) 

wata 



F F FjC CF 3 



[0017] S(i-4)cwt«#*uMk#*tb-rBS;(2-2), s:(2-2')-c^$ii5fk# 

[fl529] 



WO 2005/114711 



27 



(2-2) 




#*LWfr£tt(2-2), (2-2')»*fr^Lrii±BH(l-4-l)~(l-4-6) 



SI(1-5)^*3V>-C, R 6 i4K*iScl~10©agK^'ft7j<^ K^lSc3~14©ag 
-Si(R 9 ) *fctt-SO R"SSr*U, fti0~10©»»&*U R'#S* 

R 6 tt, ^d-DoR'tn— efes„ 

it (1 - 5) K*SV >-CR 6 <D@mSi:b-Ciai93nm(D^«Sii*C«tt-rv V5£© 

as**s, sr/s, y-smm-. mmm~\o<D7ymmWimfomik*mmm 

4U\ 



[0018] [fl;30] 




WO 2005/114711 



PCT/JP200S/009128 



mmmmk&m&ft. * a - d ©R't t»*u \ 

HsC \ / CHs 

CHj CjH 5 C3H7 CH CH, 



(1-5-2) (1-5-3) (1-5 



CHj CiHj C3H7 

(1-5-6) (1-5-7) (1-5-8) 

HjC / CH 3 

CH c: 4 h, 

£t^c. 0.., ■ i~^<;"- 



WO 2005/114711 



PCT/JP200S/009128 



CN F CF 3 




(1-5-11) (1-5-12) (1-5-13) 




(1-5-14) (1-5-15) (1-5-16) 



[0019] [ft32] 




(1-6) 

it(l-6)fc*ivvr, R , feJ:tm ,p ftR*«l~lO®JlBI6^b!k*3£, ft#tt3 

ffifcitfbfctffS, -SiCR°) *fctt-SO R 10 S^L, gSSit^htt^tt^^O- 
6£>ffi$:£^U n8*3J:t;n9i41~3©SicSr^L, R 9 *3j;l>*R 10 i2, ^HfSSll-lO 

R**jj:tm a 'r±, 5e(i-i)©R 1 ti^--efc5„ 

±B«Mfeo«t»T», K*«i~iOfflj|iJISK«BiRfl:**a, £**3~14©1IB 
SKMHWKH^cJKfi^, a (l - 1) tefctfSR'iliWtoa * jj*u 



WO 2005/114711 30 PCT/JP200S/009128 

#*LV Mfc#W (1-6) © A#«fc«Tfc**-. 
Wb33] 

OO ■ GO ■ 00 ■ 

;ro • Zx>o ■ DoO 

(1-6-4) (1-6-5) (1-6-6) 

oa- col' occ ^ 

(1-6-10) (1-6-1 1) (1-6-12) 

OO' OO! oCC • 

(1-6-13) (1-6-14) (1-6-15) 

oo ■ OO - OO ■ 

(1-6-16) (1-6-17) (1-6-18) 

-OO ■ jOQ ■ X)0 



WO 2005/114711 31 PCT/JP200S/009128 

rx>o. up. yp. 

(1-6-25) (T-6-26) (1-6-27) 

~oo ;do :oo 

(1-6-28) (1-6-29) (1-6-30) 

;x>o ■ ;x>o ■ ;x>o ■ 

(1-6-31) (1-6-32) (1-6-33) 

co- oq; cq: 

-oo- :5o :x5o 



WO 2005/114711 



PCT/JP200S/009128 



1)00. ixxD lxyQ. 

(1-6-40) (1-6-41) (1-6-42) 

(1-6-43) (1-6-44) (1-6-45) 

-<X) IDO ::oo 



[0020] Wb35] 



(R")j (R 12 ) k 



g»^ft7K*S, -Si(R 9 ) £fcte-SO R 10 g£}gU nlO, nllftWeftStt 

^©R u *sj;o«R' 2 i4^)--efeS*o-rv^-ctJ;<> 2o«±©R 11 ^ ; f|E 

~14©2«©JJgSSJ»Mt*5f§&£^U R 9 *3j;T>*R 10 i4, ^*fcl~10(OT/W^ 

R 11 *3J;'0«R 12 ©Ksgmi~io©JJgJK^ft*^S, £^3~i4©JSBSiSSWfc; 
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ft3U»i~io«>7s*«ft«ft**«, -SKR 9 ) S> *fcii-so r 10 ^ 

5$ ( 1 - 7) ^"CR n *3 J;t?R 12 ©gmSi:Lr i4193nm©S5cMSSi©^(C«tl- 

rvvst^^!6»bS*»[i~ioojiBi5iy&iBi^b**a;, ^sHft3~i4©j!tgi 
ssa?nsft**s, -x/vs, 7yiST, K^mi~io©7y^emiMfp^ft* 

«fc, x©^*»2~io©2«©ei5i^ftz(c*a;tL-cH:, 

>*8Hi*tfMl, S*»3~14»2«©JB»^k*3|fa;tL-rH:, ^o-4V^ 
, ^P^*^i'S*1-52fl5©^^^if 
* (1 - 7) vC, XH*MS###*U \ »*LV (1-7) 



(1-7-1) (1-7-2) (1-7-3) 

;;x>o-:x>o 

(1-7-7) (1-7-8) (1-7-9) 
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;x>o ■ ;xx> ;x>o 

(1-7-31) (1-7-32) (1-7-33) 

oo-oc£ oq: 

(1-7-34) (1-7-35) (1-7-36) 

•oo .txxxx 

(1-7-37) (1-7-38) (1-7-39) 

:x>o :;x>pix>o ■ 

(1-7-43) (1-7-44) (1-7-45) 

-oO£X>OOC 
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(1-7-64) (1-7-65) (1-7-66) 

oooOOO 
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(1-7-76) (1-7-77) (1-7-78) 

oo cx^' o-<x 

(1-7-82) (1-7-83) (1-7-84) 
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C1-7-8B) (1-7-89) (r-7-90) 

"0-0 ■ „D"""0 - 0~~~OC 

[0021] [ft37] 




(1-8) 



-Si(R 3 ) £fctt-SO R 10 g£SU pttl~60»***U R 13 ^»#fe-r5 
*©R u tt|BI— Cbafto"CV^-0{>J;<, 2o«±©R 13 ^t@2(cie'g-L-CSS 

»£L^R 13 ttKljfifc2~10©T/V3v^ SlB«3~14©ffia^b!lCsBSt? 

^a»^*tf ^JN#C2~10©7yjgg^ft**S, -Si(R 9 ) 

tt-SOR 10 Si4,S:(l-l)(Cj3tt5^*g^ft7K^S, -SiCR 9 )^, -SOR 
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[fl338] 

cT-d" ■ cT- 

(1-8-t) 0-8-2) (1-8-3) 

H,C HjC ,CH, H 3 C CH, 

\ \ / \/ 

CH— CH, CH — C 2 H, CHj— CH C — CH, 

(1-8-4) (1-8-5) (1-8-6) (1-8-7) 



(1-8-11) (1-8-12) (1-8-13) 



a: 



(1-9) 

Sttl-9) fcfcvvc, R 14 f4^*l~10©ligK^b*^ £Hf*3~14©llB 
-Si(R 9 ) *fcl*-SO R U 2&&U nl2i41~3CD»£jgU qi£0~ 

R 14 ft, 5^(1-1) icfcitSR'iH— efe5 0 *fc, ^SU^R'WcD^iiPI-T? 
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Wb40] 

O -O O 

(1-9-1) (1-9-2) (1-9-3) 

ca * (^^f C2H5 < C^ / CH — CHj 

(1-9-4) (1-9-5) (1-9-6) 

(1-9-7) (I 9 8) (1-8-9) 



(1-9-10) (1-9-11) 
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c[ ■ cx... • a: 

(1-9-13) (1-9-14) (1-9-15) 

a . 6 a 

(1-9-16) (1-9-17) (1-9-18) 

CN 

(S-6 CT 



(1-9-19) 



(1-9-20) 



(1-9-21) 



5£ (i - 1) -it (i - 9) ©(fnw fc#*u Mb£*W3£ (i - D , * (l -4) 
ttttf niftfls***. «**3~ i4©»a^fii«^ls***-ejl*S^fcft#* 

-Cfct), C©*^&fi&^&&ft£«WM$£0£LV\ 

Rv ^^t^sffr^uTt (m) it, (iv) ssoaft -e#*u \ 
Affwttt, jB*f*as*i;ar3ti)(f©vs7^jR(4fctt*affl±jgR) &©ra©« 

mE&ttSJSiKWl. 45-1. 8, #4L<i41. 6-1. 8©fSH, 25 < CC:}oV v"C K 
S248nmt*3it5jg^^l. 42-1. 65,»*L<f±l. 5-1. 65©fSffl-C&5 0 
25 < Cm*SV>-C, D^(Kfi589nm)iCfcit5SJ)f«Sl. 4&Lh, ff*L<Ml. 
4-2. 0, Hi-»*L<ttl. 40-1. 65©fSHr'fe6„ 
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mm (n) ©aa cd i-j;5^ft*dn/dT©^*ffit^3»*L< «, 5. 0 x icr 3 cc -1 ) 

, 3SC#*L<tt7. Oxio^CC^EJlrt-efcSo 

m<omtO. lcal/g- t C«±-efe6rt^W*L.<,Ml^f*L<iiO. 30cal/g-°C 

[0026] *fc, ffio^ttiLTtt, 5a*^««Tf©aiaeass<. a£**©a 

193nmK*jrt«»C»«®l*H:» 25^*^-^ *K*lmm©aa**70% 

[0027] Jfifttt20'Cl!:*S»t5JKffiaS0. 5Pa-s«T, WK^^fcUVX-tmoHC^S' 
0. 005Pa-s«T-r-fe5 o Sfffi^O. 5Pa-s£CX.5j§1§\ I^^K(4fcB«ftffl± 

JH»ivvX«^t©|B|©^^i!:«#3JSSAUC<v\ fcsv^ «g©8*{* 
(40. 01Pa-s#T?*>3t£;6*#*L<, ^y^©JEK(«)BS®J¥§)S:e 
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[0028] *fc, ^mmmmw-^^nmmmt. m&iammtoz&c, 

O. 5X10~ 4 ~70Xlo\ Sl^*L<i42. 5X 10~50X 10 '"X'hV, Z.thh<D% 

43. *fc70x io"«±-e*)«fc«*«ftSiB©«frSrKJR-t-5fc>t>, «#©®HX 
[0029] *fc, *^K©*ft:twi?^K*fci4^Sffl±SJI)t©r f g»S«A»0*L<«2 

^/5 5 iS^L-^-f ^<7)J;5*^tt, Immersion Lithography Modeling 
2003 Year -End Report (International SEMATECH) dfeft^tlTV 

Ot; SoftS^ffi^ !*&*L-< i25dyn/cm~90dyn/cm, S Cgf *L< }420dy 
n/cm~80dyn/cmT-S>5„ 
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sfc» , mm&±mm*m ^t\c zvm&fi m<-r^k^x^ 0 
[oo3o] #mmzzz%&&£.M. ^sttts^©v^h^^-(otttbi4v^h©/'<^- 

icmm^mxhz, mmmmm-tm^t^x^ &m-&m6*m> 
tpx wxhmm>mxaaeibi R^aae»Kj8tt*i8(»aaMifl5iciii* 

fc9©»3t«*ft(S«ll©!ft**-a*W©!»3fe«)*S0. #*UttO 
. 02^T\ »c#SUf±0. M5KTT?**tfc##*U\, 
[0031] j|l«T-«IB8, 3SA, 3l**©fcSMa-;iM6v 

■Cfe5„ 25 t C(Cfc(t5^JEtt50mmHgJ^T-e$>5^i:^W*L<, J5ic»* 
L<tt5mmHgWT-e&5o 

*»ttlE||Lttt, Stt«ta*fi<, Jg^tt, **JBtt, flHH*te, 
©4H^i»*UV AfrWCtt, Wttf, fPfc**:8S, £?£L<ft30ppm« 
±, HC#*U<tt7Oppm»±-e*)0, Amesi»©ie*tt|Stt-e*)5*flS^»* 

\\ 

[0032] ifcfc, ^M©«frW^^ovW'7^--t?SII3eLfc*fift*S95. om*%«± 
-efe5it*W*U, #(^*UI499. Olt*%«±-efet), Si-»*L<MS^9 
9. 9Sfi%«±i?fe5 0 



WO 2005/114711 45 PCT/JP200S/009128 

ifeSCifl^L-C 0. 00lM%*«^&5£fc;i5#!c#*LV\, 

Oppbi^T, ff*L<iilO PP b«T, Mia?*L<i4l. Oppb^TT-fcSo ^M^fi^ 

^JlirL-Ci4> Li. Na, K, Mg, Cu, Ca, AU Fe, Zn, Ni^feilii;ft<fc^ft<fc% 
*&, (OSesHftSttlOOppmdOOMg/mDfilT. £?£L<l410ppm« 

* \cts&m&i>x ■fcm\c£.vs>*-sy<ogtto.<Ditx> , mftmrnmst \m#^rmw- 

[0033] 7(c^^©ft^Fi, Tfagroft^iL-TA^tS;^ fcSV^i, gE#©a*©-g- 
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>•©*&, ^>-ev, T/i^/i^o-ev, ymi-^hixv, ryhy-ty. -^©fiiiw^st^ 

uy&uy-y^uymmm^K^m^m^mmm-r^Bcxm^k^x 
[0034] ±pEfls*4* (2-i) (ojjit imm-tz-f-y^yaxu-i-y^ymm^ \at± 

©^itt&SUiilOOppmWT, S^*Utt50ppm^T-t?fc5„ 
ft^©##a^i00ppm^^5tM^#fb^«ldSStt**ftO^©«i!« 
*fcft5«7kaSiKJS©itfT*«itf*BHi:4*fll, ft** (2-1) tCWMf 

#:cD193nm^©«3fe^*ic*3(t5Sii^/ii5{g;-Fi-?>MHi^5o 
[0035] *fc, ft-g-*(2-l)©5^> cis-x^y^fctttrans-x^y^teJ:^© 

V>^^W>-©|ieS{S99. O%«±,#l£0£U^7^^©MS»99. 9%«± 
[0036] *fc, g«**ft©MSEiLTtt, sy^A*, fi^ nS^rA, /Vr^^A^ -flj*; 
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5. 

^a^iL-CS, SiO^ y -Al 2 O s , Cr CK TiCK ZrCK MgCX ThO^ mM±, 

Stflifcfcfflv*»3\ ^tLTtt^^K &4?WtU^. ffiffl-t-SftlBK© 
S*«rS«S*«fc»KttliWUIft^ft<U tMH8J:tJW*EEtfW^ 
fU&flOSSfifcO. 01~10m«5-e**£E*5~15MPa, KfS?aai4100 c C~400 
*fc, m(i#ff£fU#l»2003- 160515) (C|E§^7t^CJ;>9=y^*fc 

)037] ±|E©SJSK*3V vT, SJStefb*tt#*Utt90%H±, Hi£&*Utt99%« 

• j e©ia*-^to*tfflv^it!p-et5 0 c©4^\ mmmm^wmvkmm&M 

6>#*U\. Sfc, «iEft*©^M^*1-5fcfeCi54^CjSli7tK^M«^ff 
)038] ifBf^^O^^^hytKn^V^o^^^^ii, ft^W^ 3tf=7-i'/VAffi 
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mm<Dm^/^-t\^x^mx'h^ttmb^x\ ^j'stu^w^ ( eX o, 

h7^Vvi^^v^>^^%:m^m<Dljmxmmir^tlcxm^t^X^ 0 

#"G ±tE©*feRJS£ : fT&5;a\ endo(endo, exojK-g-) V'sW^S**? 

^>'©*mi-J; l 9#fcendo (endo. exo^) xh^tKni^P^^/^^iS^ 

H95Mfi%£t±,3£fcjf4L<ri97ifl:%£t±T?*>5 0 

«S^^»*UB500ppb«T, HUi0*U<e5OppbKT-e*5o £«El&*# 
©fi^500ppb^^MSietc*itt«*»S«:*ia*5ti J H-<ft5. 

36, #112004- 123762SC||*^-CV^S(Cj;9ff*5ii^-C#5 <J _kfB©* 
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(40. 5M%«T\0*UiiO. l£ft%, MW?*L<iiO. 05mfi%«fti£l-3 

[0039] SXT, »4U^a«*fflttft«o^*5J:tJt»tt1lit©AftWSr*lf^t-. 
«1] 
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DSEBr* 


tt,S 


CO 


136 


14(1 


0 001S59 


CO 


159 


146 


00016IR 


CD 






0 00,0,, 




,95 






000338, 


trans-xS'JV 










XfP[4. 4]/+> 











[Jg2] 
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7>B:,t! 



^mcDmmmytmmmt±m^i a - d ~ u - 9) ^asf nzim&ft-tz 

)~(l-5),(l-7)~(l-9) ©fl*«*#TS, SffrKf bjc SHt^fcol vt tt. 
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[0041] ±|E*f »#©5*>. SI«@lft#i4193nmt£:}3V KJRO^grV 

um&m. wmm. &m®&^feLx&m-rzzti>w*.'L>\<\ 

-20 < C~40 < C,#t»*U^aSStt-10 , C~20'C-efc5 o 

jsh fc>fc«jptt*©^fti3js*ap+5«iei tow. 
v\ 

[0042] ^»«^WB^*^^t^M^t*ISB^©«fls©»^^CJSCr^©^ilC^ 

foltmnrig-C'fcs^c&su^a^ifcttsos-ioo^fcSo 

#?flSS430'C~120 < C.#(::^LV^®®Si430 , C~80 < C-efe5 0 
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*U^*«tt!21000ppm£JlT, St&*L<i410ppmJilT> #tC»*Uttlpp 

fift»^^k^ft©SS5*tc#«i-e*5#. 3«KiRt#r5{t:#«icov vcr±3 

[0043] AfrWiL-C, (cis, transS^rAldrichlt^^y^arans-^U^S: 
(1) , i^P^i^K ^y^ntVP^P^^^, ^n^rffy 

*W5fC^*ffi^»««^ofcB««trBns-7 , *y V (3) . 3afc«6fc*+* 
[0044] JSJff*(J, cis, trans-7 :r *y>*3j;tmS!l^trans-f f *y>', i^P^i^ 
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S#©3t^gfilOmm©-fe/K^#:©f->•7 ^ yy^fT*v^, H##3te*fcSSTASCO 
©■fe^y7rI^^i:LTSiJ^fi ; ^ofc 0 *aiJ^©{itSrjfcS§S40mmfefc!9©® 





.... 
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(cis,tr.nsSBfttt) 
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lppm^TdW4L<^t>l^4L<S410ppb£J[T-e*)5. 
[0046] kt, ^^©SSm^^fr^v^gR^ffitov^fiBJ-rs,, 

u^ftSoWiu-CttfliitttWfWSjtr?^, AM(W, sus), M& prrEWy^r 

, PFEP(^-Z7/l^P^:f l^t/p^^y-^-) „ ECTFE ( 
^^W-^nnMJ7y^no:^v>r3^ey-7— ) , PTFE/PDDC^y^^^/^n 

y/vur^jur^-j— A^jKy-r— ) „ pfa(/n°— 

A-#:y), ETFEC^U^-T^^/V^P^V^jtfy-T-h PVDF(*?yf=y 
fy7^74'), PVF(^yt'^7/^9^K), PCTFE(#y^onhy7^n^ 

*&V^7M\ tIi ! ^7X, &JR(0k SUS), WS, PTFEWy^h^Atfna: 
^Vi^) , PFEP(/-?-7/^n3i^Uvyti^37Ky-r-) » ECTFE^^V^-i? 
nnf-yy/l^J-na^vynjtfy^— ) , PTFE/PDDiWrhy'y^v^uy-'* 
— 7;^n^dry— /wajjfy-r— ), PFA(/>°— y;V7$~aT/V-3.5r*yT/Vfrs), ET 
FE (^W>-xh97/^n^^r3^y-=r— ) , pvDF (^y t^y-rVy/V^-y^f 

K) , pvf (/Ky f^/^/^y-fK) , pctfe {m^vxmyA^iraxf-v-y) «£©7 
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WStL-Ctt, fljLMUf^ SUS, £6) . *sj;tf&M»{b*U PTFE( 

jHUxh^/w^-p^^w^) , pfep(^— ) „ e 

CTFE (rc^-w v - ^bc by r/^o^v^n *Ky ) , PTFE/PDD (sff y xb7 
7^n^^v>-/^— 77V-*ni^^ry— /v^^y-r— ) , pfa(/^— y/vtor/v 
3drVT/V*y) , ETFE {.^^y-^rYyy )V*n^VV^m-?~) , PVDF 

yt-^y^vy^^K), PVF(jKyt'^7^9^K), PCTFE(/Ky^nobyy 
LV\ ^J^ffsaitoV^i4»*L<i4, ±0. 1"C, 3£lcif4L<r±±0. 01*C©^ 
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[0047] S3fcfi«©ffiftO*ft:«fej&*ifeib-Ctt, mooving pooliife, seimming stage 
ft. Local Fmjfe(^0f^*^*»fe^rV^^(#»J«^-^«3tSfl<f(2 
004^5 J! 27 0 il{I)^5-7— x^h#JS), Jagf«Sj£^«S**ffl*#©ffiffl 

^fflV ^fc?SgS*ffl©g^(^#))l/^XM»tL-riiSff ©CaF fc5V n(4 
fused sUicaas*©3fc^|iSMfe6»6>»*U^ ft©&£LV^y;<WS£LTftfci;i 
MmmrfVf) ') ±m^MM<07yMU^XXf-^C^yA i ^ t -C$i^iUM. Ca 

o, skx Bao4f©r^*y±a^ii©iMk*^as#4u. K*msrffiv*»#, 

CaF (n@193nm=l. 50), fused silica (n@193nm=l. 56) bttMLXVyX 

tt-ryy-i'v-Ctf*5-i:!iSxmSr®^fl:©«^* i b0*LV\ 

#:©*ISft, *5V^ttrtLfc©*mj^li*^fc*fU:«*ife«s*tfWx«o ^©* 
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\c&%}X-hz> 0 

[0048] s:(i-i)~s;(i-9)T?«Sii5ttg«*ffl«ft:r±, *h^;M«Bre&, 

[0049] ±E««*3fcffl*ft*fflV^-C, ***3fe#fc£ft5. 

^StbS^rW^rtt, »KR3KsiV5t>©-Cttft<, i^MXHffl BftfcJS 
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[0050] 7*M^?^KDWfcLTtt, WJIB^tLriMBittStr^tfS^i, Wm&M 
[0051] y^hu^hma, 7*hv^^hm^^5fc»©»WM»M3«ftK«t' 

„ )L-CS»&#^-f-5ri:(C < t»)^-r5 (> **5, £©»£\ rUK©V^b^|g^ 
[0052] «?f ffl±JISIiLTtt, »3fe3fe©iSS(-»bT+^*Siitet7*hV^hKM 
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1-0 

jytt^tt.njil. 6-1. 9©ffiBT-fc3©/Wi:U\ 
[0053] f^hVv^Jg , ^H«Sffl±«ie*^$fl/fc7*hV^h«SlC*55M© 

dr^V-if^©^^^r>^nhn^^^©X»;m^^©#S«C^« 
©*It#aKfcWilft*»Rfi[ffl-r5Ci*-Ct5„ #iCArF^v-7V— if(fettl93 
nm) fc5V MiKrF^v^V-f 2 (K*248mn) tfS£f £LV \ 
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[0054] *wmmmm%mmfr*wm-ttt*b\^ &y\zjtf-mmimmimmm 

CH 2 =C CHi=C CH 2 =C 




(S1-1) CS1-2) CS1-3) 



ft-g*(Sl-l)39. 85g(40*/V%),'(t;-g-tl(Sl-2)27. 47g(20*/V%) . ft 
^(S 1-3) 32. 68g(40^/V%)£2-:/^/V200gt^JSU Hi-TyV^y 
^^tgbt^4. 13g£&ALfc^/^-^$£«iU 100g©2-^/^SA 

W\Ji»h8XfC\OmU *fffi-P<lL.fc±fB*/-s—M?«SrffiT«4^fflV^3 

£1&T^ m-^^R«*ft-r5CltCJ;D30'C«TKft*PL, 2000g©^7-/V 

~&au *ffflL,fcefa&***»j-r«. *9is*i/fcefi»*«r2flE4oog©^y- 
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#*#fc(75g, HX*75mfi%) 0 tO«#flcttj^f*#10, 3000*5, 13 C-NM 

R»«f (si— i), (si— 2), (si - 3) x-mznzm 

SLW, ^'9MLi?ie©^W42. 3:20. 3:37. 4 (^/V%) ©*M*flrc 
feofc 0 i©i^|*«JIBCA-i)M-6. 

[0055] #Sff!|2 
[ft42] 

^CH 3 ^CH 3 ^CH, 

CHj = C CHi=C CH 2 =C 

\ \ \ 



(S2-1) (S2-2) (S2-3) 

ft** (S2- 1)53. 92g(50^7W%hft**(S2-2)10. 69g(10^%), ft; 
** (S2 - 3) 35. 38g (40**%) *2 - 7*^187gl£8*Lfc**fl*« (1) , 
i^vW2, 2'-ry"t"^(2-^/vynt°^-»3. 37g^2-7 p ^/>64gi^ 
#Lfc»*(2)SflNiU JEl'2-^yySrl5gSALfcl000ml©=O P75^n 
KMCMLfc^*l$^(l)28. 77g, »*(2)4. 23gSrSAU *<D««EE,B 
«ffiKrS^<— ^r«„ S«S*it#Ui:as6>80'CfcaiKSU 
154MS, ^S^?S(1)258. 98g, *g$:(2)24. 64g^^V7 p «rfflVvC3l$ra 
iMtraTLfc. MT*IT«SiC4l«FP ( g»#Lfc„ fi*»T«, fi*i§«tt^ft1- 
5rttJ:<930 < C«Tt^*PLfc <) KJfcfcTft, lg«*fe^L30r«T(^SPU 4 
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^Srrxjti-5,, r-jfflMfLrvvCcv^ttr«f. 
/^-=^fMB*» (1) tP^^-^*Srtf ftofc!^^*iRS«3M* 

*i-3o#?is$*. ±iEtiai«©*ffi-cpEB,a«, v^m^mmmmmcz 
#fc. i©tt, B«^a*RAtHctcov^Hi:^©fijf)S®g©v^M^ 
-y**&h/fc»^*ro j , racHW^^-yiWWT^vafcii^t: r x j tt 



WO 2005/114711 73 PCT/JP2005/009128 

SOSSTKrussSk Mode IDSA10L2E$rJBl vOfr&ofc (SUS&cElipse (tangent 

D& »*fc*i2iq&r. 

(5) 23l»=F#fcJBvrfc«*§WI 

TSKtW-ltSf ©fllJ¥£29nm, V^Xr-^)?S:100nm(45nmffl) 60nm(35n 

*:c/ME#l/C, 23t*T«SSArF«affl1ISfiJS3t8e(^r/y«45iimlL/lS 
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-W^V©±T*m«MBSS*fc. r^b©-jS©»fF«*#*ft»193. 4n 
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